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Assessing Wind Resources
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Determine the wind resource: 
We use models

We use the 
measuring 
station to assess 
energy in the 
wind

Determining accurately the wind resource is critical:
Wind resources 
• Wind speed, U  [m/s]
• Kinetic Energy flux, P = ½pU3  [W/ m2] 
• ΔU of 10% (e.g. U=10.0+/-1m/s)            ΔP of 30%
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Wind Atlas South Africa
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Wind Atlas South Africa
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WP1: Meso-scale modelling

Downscaling
1. KAMM
2. WRF
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Downscaling

Global Climate Model resolution

Use mesoscale 
models to do the 

downscaling:
1. KAMM
Wind Atlas for South Africa project DoE - SANEDI  11 December 2012

What is downscaling and why downscale..?

U^3
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1. Downscaling with KAMM...

- “Steady-state” simulations from 100+ wind situations (initial conditions) 
- Each initialized with a single vertical representation of the atmosphere 
- Boundary conditions: uniform land and sea temperatures 
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This produces a Generalized wind climate
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This produces a Generalized wind climate
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Now we have a Wind Climate

Mesoscale results
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Verification
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Verification
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Wind Resource

Overstrand
Mesoscale and micro-scale results -> Resource Grid

U^3
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2. Downscaling with WRF...

- “Sequential” simulation that provides time-series for each grid point  
- Initialized with a 3D state of the atmosphere 
- Boundary conditions: interactive land + time-varying sea surface 

temperatures 

30 years of large 
scale, global 
circulations

30 years of daily 
downscaled 
circulations
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For Example......

Lion’s Head

Signal Hill

Devil’s Peak

Constantia Nek

Constantiaberg

Hout Baai

Camps Bay

Manenburg

Vlakkenberg

Geography of Cape Town

Suikerbossie

Tornado!

Tuesday 11 December 12



Wind Atlas for South Africa project DoE - SANEDI  11 December 2012
16

For Example......
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Height of the vortex.....SFC
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Height of the vortex.....SFC

Gone at 300 meters above ground
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Following the same steps -> *numerical* mesoscale 
wind resource map 
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3. WASA forecast using WRF...
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Two years of data

3 km resolution 

http://veaonline.risoe.dk/wasa/
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Preliminary WRF work...
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Preliminary WRF work...

Most wind at the diurnal time scale at WM01
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4. Student development.....

2D Histograms of Observed and Forecast  60m winds at 
mast 8 under node 7 and the difference  

1. Verification of WRF results
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4. Student development.....
2. Seasonal forecast verification
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4. Student development.....
3. SODAR verification against mast and sonde data
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1.Mesoscale Modelling
• KAMM -> First verified wind atlas for South Africa
• WRF -> Will be the first verified numerical wind atlas
•Forecast development 

2.Capacity development
•First uncertainty wind atlas
•Assessment of seasonal wind forecast
•Testing SODAR 

3. Future work
•Develop the optimal setup for the WRF model
•Run the 30 year simulation
•Develop the numerical wind atlas

26

Summary....WP1
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